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ABSTRACT

The USNS GIBBS was built in 1943 as a seaplane tender. In 1958, it was
converted to an oceanographic research vessel and was assigned to be the
principal research vessel at Hudson Laboratories. In 1969, GIBBS was ac-
quired by the Naval Research Laboratory to carry out programs in acoustic
and oceanographic research.

GIBBS is equipped to accommodate up to 24 scientists and allows them
to perform many diversified tasks at sea. There is a large laboratory area,
consisting of several compartments, on the main deck, which includes space
for electronic equipment in addition to communication and navigation gear.
There is a large variety of deck machinery to enable over-the-side handling
of various types and sizes of payloads. The ship has large, open deck spaces,
particularly on the stern, making it ideal for working and handlingthe experi-
mental equipment.

GIBBS has carried out extensive research programs in many ocean areas,
from Hawaii to the Arctic, from South America to the Mediterranean. It has
been a valuable contributor toward the goals of increased knowledge of the sea
and related physical phenomena.

PROBLEM STATUS

Work on the problem is continuing.

AUTHORIZATION

NRL Problem 80 K03-20
Projects RF05-552-402-6077

and RF05-552-403-6077

Manuscript submitted January 26, 1971.
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OCEANOGRAPHIC RESEARCH VESSEL-
USNS GIBBS (T-AGOR 1)

I. INTRODUCTION

The research vessel serves as the oceanographer's working platform and is one of
the most important and expensive research tools. There is a large number and wide
variety of vessels now being utilized. Some have been originally designed and constructed
for research purposes, while others have undergone conversions from other types of
vessels. The Naval Research Laboratory, has the use of three such vessels, the USNS
MIZAR (T-AGOR 11), USNS HAYES (T-AGOR 16), and the USNS GIBBS (T-AGOR 1).
Information on the MIZAR and HAYES have been documented in other NRL reports. This
report has been written to disseminate information about the GIBBS (Figs. 1, 2, 3).

The USNS GIBBS is of welded steel construction, 310 feet in length. Full load dis-
placement is 2800 tons and her average speed is 14 knots. She was built in 1943 by Lake
Washington Shipyard, Houghton, Washington as a seaplane tender, the USS SAN CARLOS
(AVP 51). Conversion to a research vessel took place at Mobile Ship Repair, Incorporated
of Mobile, Alabama, and the ship was placed in operation by the Navy on December 18,
1958. GIBBS is maintained and operated by the Navy's Military Sealift Command (MSC).
MSC is the manager of Ocean Transportation for the Department of Defense and provides
support ships for Arctic and Antarctic supply, Pacific supply, and research programs in
hydrography and oceanography.

The ship was originally assigned as the principal research vessel of Hudson Lab-
oratories of Columbia University at Dobbs Ferry, New York, under contract to the Office
of Naval Research. Upon dissolution of Hudson Laboratories, July 1, 1969, the use of the
ship and continuation of its research programs were transferred to the Naval Research
Laboratory in Washington, D.C. The principal studies have been and will continue to be
the study of physics and geology of the ocean, and of sound in the ocean, with the appli-
cation directed toward the Navy's program of improving its submarine and anti-submarine
warfare capabilities.

Professor Josiah Willard Gibbs (1839-1903), is generally considered to be one of
America's greatest physicists. His work, unusual in 19th century America, in that it was
concerned almost entirely with the purest of theoretical science, resulted in some of the
contributions to fundamental knowledge in the physical sciences. His work is equally
applicable to the problems of the ocean, the atmosphere, and physical and chemical pro-
cesses in general. Gibbs, a professor of Mathematical Physics at Yale, was also an
exceptionally gifted teacher, and two of his students won Nobel Prizes by following up his
original research.

From what we learn about the ocean are developed all the techniques and systems of
detecting, locating, classifying, tracking, and in some cases recovering submerged objects
in the ocean. The GIBBS has made significant contributions in this field.

1
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II. DESCRIPTION

A. Specifications

Length
Length at DWL

Beam

Draft
Freeboard

Bow
Midships
Stern

Full Load Displacement
Light Displacement

Height, Keel to Mast

Cruising Speed
Creep Speed

Range
Endurance

Main Propulsion
Fairbanks, Morse and

Company Diesel

Complement
Officers
Crew
Scientists

Home Port

310 ft 9 in.
300 ft 0 in.

41 ft 1 in.

13 ft 6 in.

19 ft 0 in.
12 ft 0 in.
13 ft 0 in.

2800 tons
1957 tons

101 ft 0 in.

14 knots
3-4 knots

10,000 nautical miles
30 days

1600 HP

11
33
24

Washington, D.C.

B. Ships' Complement

The USNS GIBBS is maintained and operated by the Military Sealift Command,
Atlantic (MSCLANT), to provide services for the accomplishment of the scientific mission.
Her 11 officers and 33 crewmen are all Civil Service employees of the U.S. Government.
The positions comprising the ships' complement are as follows:

Deck Department:

Engine Department:

Master
1st Officer
2nd Officer
3rd Officer
Radio Officer
Boatswain
Able Seaman
Ordinary Seaman

Chief Engineer
1st A/Engineer
2nd A/Engineer
3rd A/Engineer
Chief Electrician
Plumber/Machinist
Evaporator Utilityman
Oilers
Wipers

1

1
1
1
1
1

6

3

1
1
1

1

1
1
3

3
2

2
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Steward Department: Chief Steward 1
Chief Cook 1
Messman 4
Steward Utilityman 5
Cook-Baker 1
2nd Cook 1

Purser Department: Purser 1
Yeoman/Storekeeper 1

C. Scientists' Living and Messing

Living quarters for the scientists are located on the second deck, between frames
85 and 121, directly below the lab areas. Accommodations are available for 24 scientists.
There are a total of seven staterooms, including one for the Chief Scientist. A conference
and day room is located adjacent to the living quarters on the starboard side. This room
may be converted in an emergency to accommodate six additional bunks. Also located in
the area are a scientists' office and dark room. A layout of the living quarters is shown
in Fig. 4.

Messing facilities are shared with the officer contingent on the ship. The wardroom
is located on the main deck at frames 44-54. A total of 24 officers and scientists can be
accommodated at one sitting. Mealtime hours are as follows: 7:30 a.m. - 8:30 a.m. break-
fast, 11:30 a.m. - 12:30 p.m. lunch, 5:00 p.m. - 6:00 p.m. dinner. The galley is located
on the main deck at frames 82-87. A two-burner silex with coffee pot, a toaster, and a
refrigerator with cold cuts and other sandwich ingredients are available 24 hours a day
in the scientists data laboratory on the main deck.

A laundry room with an automatic washer and dryer is available to the scientists.
A ship store is open to the scientists while at sea. Modest quantities of cigarettes, razor
blades, and other articles are available. Recreation facilities available include daily
movies, radio, library, and of course, fishing.

Scientists are required to participate in boat and fire drills. They are expected to
know their lifeboat and emergency assignments along with the storage areas of life jackets.

D. Laboratory Areas (Fig. 5)

The Laboratory area is divided into several compartments extending from frame
87 to frame 116 on the main deck. These are the main Electronics lab, (Lab A), the Radio
and Navigation lab, an auxiliary or secondary lab, (Lab B), a Mechanical Engineering lab,
and a Data Analysis lab. In addition, a scientists' office, dark room, and machine shop
for the scientists' use are located on the second deck, directly below the laboratory areas.
All areas are air conditioned. Several storage areas are available for scientific equip-
ment and will be described herein.

1. Main Electronics Lab (Lab A) (Fig. 6)

This compartment is located between frames 87-95, and is 16 ft x 28 ft in
size. Foundations for 22 racks of electronic equipment are permanently installed. Racks
can be easily secured in place by using specially designed hold-down clamps. The lab is
supplied with regulated power which is described in another section of this report. Two
work benches, each 30 in. x 60 in. are installed in the center of the room. A 36 in. x 36 in.
hatch in the overhead permits easy access for loading equipment into the lab spaces.
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2. Radio and Navigation Lab (Fig. 7)

This compartment is located between frame 95-105 on the port side and mea-
sures 20 ft x 14 ft, minus the ladder area which measures 12 ft x 3 ft. Included in this
area is the scientific communications net equipment, and navigation equipment consisting
of LORAN A and LORAN C, OMEGA system, Gyro repeater, UQN Fathometer, wind speed
and bearing indicator, and a navigational plotting table. Satellite Navigation systems have
been utilized whenever available and can be installed. A total of three rack foundations,
accommodating six racks are permanently mounted in this area.

3. Auxiliary Lab (Lab B)

This compartment is located between frames 95-105, on the starboard side and
is 16 ft x 14 ft in size. This space has rack foundations to accommodate six racks and a
shelf bench 30 in. x 7 ft, 6 in., but is used mainly for storage of spare parts, both mechan-
ical and electronic, which may be used on a particular cruise.

4. Mechanical Engineering Lab

This compartment is located between frames 105-116, on the starboard side
and measures 18 ft x 14 ft. Included in this area are two work benches, and numerous
drawers and shelves for stowing tools and fasteners. A large vice and drill press are
mounted on one bench. A grinder is installed on the forward bulkhead. A fresh water
sink and facilities for washing are located at the aft bulkhead. Much of the mechanical
preparation and maintenance work is done in this compartment.

5. Data Analysis Lab

This compartment is located between frames 105-116 on the port side and
measures 18 ft x 14 ft. This area contains a long work bench with storage shelves, and
a work table and settee, which may be used for data analysis or general scientific paper
work. Also included are a drinking water fountain, and a refrigerator and toaster for
scientific personnel. This compartment can also be used to mount additional experimental
equipment, if space is unavailable elsewhere.

6. Scientists' Office

This compartment is located midships on the second deck between frames
97-101 and measures 8 ft x 15 ft. It contains a long work table with storage shelves, and
filing cabinets. A duplicating machine is also available in this compartment.

7. Dark Room

This compartment is located on the second deck, port side, between frames
97-103 and measures 11 ft x 7 ft. Included in this space are a stainless steel sink and
filing cabinets. At the present, there are no photographic facilities in the room.

8. Machine Shop

This compartment is located on the starboard side, second deck, between
frames 121-131 and measures 20 ft x 17 ft. The chief engineer and other designated crew
members have access to the shop and have assumed the maintenance burden. Facilities
include a lathe, bandsaw, drill press, grinder, vices, and work benches.

4
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9. Storage Areas

(a) Boatswain Locker: This compartment is used for storing items used for
various types of handling equipment accessories such as shackles, cable clips, eyebolts,
thimbles, and slings. It is located just aft of the Laboratory on the main deck and mea-
sures 8 ft x 5 ft in size.

(b) Laboratory Storeroom: One storeroom is located on the second deck,
portside, frames 121-131. This space is used for stowing some of the larger pieces of
spare equipment which cannot be exposed to the weather. Some cables and floats may also
be placed here. This compartment also contains the control panel and power unit for a
deck-mounted winch. The room is serviced by an 8 ft x 8 ft hatch and a smaller hatch,
and by the boat crane, making it an ideal place for storage.

Directly below this compartment is another storeroom, which can be
serviced by the above hatches and a coinciding hatch in the overhead. Two powered reels
are mounted here to stow larger quantities of cable. There is a larger shelf area on the
port side for stowing additional equipment. This compartment also serves as the area
for mounting air compressors used on various scientific operations.

(c) Battery Locker: This compartment is located on the 01 deck, starboard
side, frames 78-84, and measures 12 ft x 7 ft. It is available for stowing various types
of scientific gear and may also be used as an auxiliary lab area. The locker is equipped
with an air conditioner.

E. Scientific Gear Handling Equipment

The following are listings of the scientific gear handling equipment available on
GIBBS (Fig. 8):

1. Winches

(a) Deep-Sea Anchoring Winch
(b) New England Trawler
(c) Almon-Johnson
(d) Versus
(e) Hydrographic
(f) ORE
(g) Magnetometer
(h) Bathythermograph
(i) Warping Winch
(j) Bomb Winch

2. U Frames

(a) Stern
(b) Starboard

3. Booms and Davits

(a) Boat Crane
(b) Starboard Davit
(c) Starboard Gate Boom
(d) Towing Outrigger
(e) Ore Boom
(f) BT Boom
(g) Bow Davit
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Detailed descriptions of these items are as follows:

1. Winches

(a) Deep-Sea Anchoring Winch System: This system is the workhorse of the
ship inasmuch as it can perform a variety of tasks. It is used for deep-sea anchoring of
the ship, as well as for hoisting or towing various types of underwater vehicles and
payloads.

The system consists basically of a dual drum traction unit (Fig. 9), a
stowage unit having two cable stowage drums with level-wind spooling features, the power
unit, and a tension metering device. Each of these units is mounted on separate steel bed-
plates. The traction unit provides for hoisting and controlled payout of the cable. The
stowage units perform the dual functions of stowing the cable retrieved by the traction
unit and maintaining tension between stowage drums and traction unit while retrieving or
paying out. The traction unit hydraulic drive consists of a variable displacement hydraulic
pump and two fixed displacement hydraulic motors. The hydraulic drive for the stowage
units is composed of a variable displacement hydraulic pump and fixed displacement
hydraulic motor. A single electric motor is provided for driving the two pumps.

The traction unit is located on the main deck, center line, frames 139-142.
The stowage drums and power unit are installed on the second deck, directly beneath the
traction unit. A tensiometer for monitoring cable tension is located directly aft of the
traction unit. The system is used in conjunction with the stern U-frame.

Characteristics include the following:

30,000 lb. pull at 133 FPM
8,800 lb. pull at 460 FPM
1st drum - 32,000 ft of 5/8 cable
2nd drum - 22,000 ft of 5/8 cable (with slip rings)
Electric motor - A.C., 150 HP, 440 V

(b) New England Trawler Winch (Fig. 10): This system is located forward on
the 01 level at frame 31-38. It consists of two identical drums mounted on a common
frame at 900 to each other. One drum is aligned fore and aft and can be used in conjunction
with the bow davit. The other drum is aligned athwartships and is used with the davit on
the starboard side. The hydraulic power unit consists of a variable hydraulic pump with
manual control driven by a 40 HP electric motor, and including a 15 gallon reservoir and
oil filter. A selector valve permits either hoist to be driven, but only one hoist at a time.
The winch is most often used for velocimeter drops, coring, underwater camera, and other
varied tasks.

Characteristics include the following:

10,000 lb. pull at 75 FPM
5,000 lb. pull at 150 FPM
2 drums - each 20,000 FPM of 1/2 in. cable (with slip rings)
Electric motor - 40 HP, 440 V, A.C.

(c) Almon-Johnson Winch (Fig. 11): This winch is located on the main deck
at frames 120-126. The drums are aligned athwartships and operate in conjunction with
the starboard U-frame. Various types of payloads are utilized with this unit, most fre-
quently used to tow an acoustic source.
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The drums are driven by an electric-hydraulic system, utilizing a 60 HP,
1800 RPM, electric motor. The complete power unit is located on the second deck,directly A
beneath the winch. The controls are located at the winch. There are two drums which
can be operated independently by using a clutch. The system also includes a level wind.

Characteristics include the following:

10,000 lb. pull at 80 FPM
3,500 lb. pull at 160 FPM
Maximum light line speed 640 FPM
1st drum capacity - 5,500 ft 5/8 in. wire rope
2nd drum capacity - 16,000 ft 1/2 in. wire rope (slip rings)
Both drums engaged maximum line pull 10,000 lb.

(d) Versus Winch (Fig. 12): This is a self-contained, removable unit which
is generally mounted on a reinforced section of the fantail, starboard side, frames 130-
135. It is powered by an electric hydraulic drive which is mounted on the winch bedplate.
It is used to hoist a variety of equipment, usually light loads with relatively short lengths
of cable. It is equipped with a set of electrical slip rings.

Characteristics include the following:

Lifting capacity - 1,000 lb.
Drum capacity - 6,000 ft of 1 in. cable
Speed - 100 FPM

(e) Hydrographic Winch (Fig. 13): This unit is located on the starboard side
of the 01 deck at frames 111-114. It is used primarily for taking sample casts, usually
Nansen bottles or some other sampling devices. The drum is capable of handling 35,000
ft of 5/32 in. diameter hydrographic wire rope. The system is used in conjunction with
a davit over the starboard side and a platform which swings out at main deck level and is
used when attaching and removing bottles from the cable. The winch is capable of handling
1000 pounds at 450 ft/min, necessary for this type of operation. The unit is electric-
hydraulic, incorporating a 15 HP, electric motor which drives a hydraulic transmission,
including a variable stroke pump and a fixed stroke motor.

Characteristics include the following:

Electric hydraulic - 15 HP
Cable capacity - 35,000 ft of 5/32 in. wire rope
Load capacity - 1,000 lbs. of 450 FPM
Maximum load - 1,500 lbs.

(f) ORE Winch: This winch is located at frame 121, main deck, and operates
in conjunction with the port boom. It is a special purpose unit, installed to accommodate
the towed ORE fathometer. The power unit for the Almon-Johnson winch is used to power
this unit. 50 FPM,1,000 pound pull, 1,000ft of 1/2 in. cable are its characteristics.

(g) Magnetometer Winch: This unit is located at frame 127, main deck, oper-
ates with the starboard outrigger. It was installed to handle a magnetometer, and also
gets its power from the Almon-Johnson drive. The characteristics are: 50 FPM, 1,000 lb.
pull.

(h) Bathythermograph Winch: The ship is equipped with a standard bathy-
thermograph system consisting of a BT winch and gate-type boom. The winch and boom
are located at frame 131 on the port side, main deck.
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(i) Warping Winch: An electric warping winch with dual heads is located on
the main deck, starboard side, at frame 118. It has a 6,500 pound pull at 20 FPM and can
be used to maneuver or hoist scientific equipment if necessary.

(j) Bomb Winch: This winch, formerly used for bomb handling, and now used
for cargo is located on the 01 level, starboard side, frame 44. It has dual heads and a
2,000 pound capacity at 20 FPM, and can be used for maneuvering or hoisting scientific
equipment.

2. U-Frames

(a) Stern: This unit is located on the centerline and operates in conjunction
with the Deep-Sea Anchoring winch. The U-frame is capable of supporting 30,000 pounds
static tow line pull when in the outboard position at 450 above the horizontal, when the
towing pull is perpendicular to the plane of the U-frame. It has an outreach of 7 ft over
the stern when in the outboard position. The U-frame is provided with two hydraulic
cylinders capable of driving the frame from the outboard position to an inboard position
450 above the horizontal, against a torque of 60,000 ft lbs. The head of the frame can
support a 6,000 pound load during its 90° of travel. Two outboard stops are provided.

The hydraulic pump and electric motor are installed below the main deck
with watertight controls mounted at the port support pedestal about 3 ft above the main
deck. The pump is 1,000 PSI, 5 GPM capacity vane type to give a 30 second travel time.
The motor is 450 V, A.C., 1200 RPM. There is an automatic cut-off at the end of the
U-frame travel.

(b) Starboard: This unit is located at frames 120-125 and operates in con-
junction with the Almon-Johnson winch. The U-frame is similar to the stern system,
with two hydraulic cylinders driving the frame. The power unit is below decks. Stops
are provided in both inboard and outboard positions.

Characteristics include the following:

Static test against stops - 15,000 lbs.
Head room - 13 ft 0 in.
Between uprights - 9 ft 0 in.
Proof test - 6,700 lbs.
12,000 lbs. maximum at 2,000 PSI

3. Booms and Davits

There are a number of booms and davits for handling electronic gear at dif-
ferent locations on the ship. They are as follows:

(a) Boat Crane: The crane is ship's equipment but has been made available
for loading scientific equipment to the laboratory and also for handling over-the-side
equipment. Crew members only are authorized to operate it.

The unit is on the centerline at frame 108, and its 34 ft boom enables it
to service the laboratory, and the storage areas both on deck and below deck. It has a
reach of 14 ft over-the-side. The capacity of the crane is 30,000 lbs. and the decks have
been stiffened to withstand the load.

(b) Starboard Davit: This unit operates in conjunction with the aft drum of
the New England Trawler winch and is located on the 01 level at frame 38. The davit is
powered hydraulically and has an outreach of 8 ft and a load capacity of 10,000 lbs. A
hinged platform is provided to facilitate the launching and retrieving operation.

8
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(c) Starboard Gate Boom: This unit is located on the 01 deck at frame 114
and operates with the hydrographic winch. It is also equipped with a hinged platform at
the main deck level. The boom has a capacity of 1,500 lbs. and an outreach of 8 ft.

(d) Towing Outrigger: This is a gate type boom which was installed on the
starboard side, main deck aft, to tow an air gun source. It has an outreach of 12 ft and a
load capacity of 2,000 lbs.

(e) ORE Boom: This boom is installed on the port side at frame 116, on the
existing boat launching kingpost. It was installed specifically to tow an ORE fathometer.
It has a load capacity of 1,200 lbs. and an outreach of 15 ft when backstayed perpendicular
to the ship. A similar boom is located forward on the 01 level and is used for loading
ship's stores.

(f) BT Boom: This is a standard bathythermograph gate boom and is used
in conjunction with the BT winch. It is located on the port side, main deck, frame 131.
It has a reach of 8 ft, and a working load of 1,200 lbs.

(g) Bow Davit: This is a stationary davit mounted on the main deck on the
bull nose. It has been used for taking cores off the bow and for other special uses. It
has a capacity of 10,000 lbs. and an outreach of 3 ft.

F. Power Distribution System

The following is a description of the electrical power plant aboard the USNS GIBBS.
The discussion covers the operation at sea, while in port, and for silent ship operation.

The vessel is equipped with two 200 KW generators, two 100 KW generators, and
two 25 KW generators. The plant is operated with one 200 KW generator while in port,
while at sea, it is operated as a split plant. In effect, there are two plants in operation
as the 200 KW and 100 KW units operate independently of each other. Each generator
puts out 450 volts, 3 0, 60 KHz.

All heavy duty electric motors and equipment operate on 450 volts, off the 200 KW
generators. One 100 KW unit is used for the 120 volt lighting and essential power distri-
bution. Consequently, the voltage fluctuations created by the operation of the heavy duty
equipment will not cause fluctuations in the lighting and essential power.

Power to the laboratory is supplied from a 100 KW unit through a switchboard
which also ties in the two 25 KW generators. From the switchboard, power is fed through
step down transformers, delta-Wye connected, 440/208/120, to six solatron voltage reg-
ulators, which produce ±0.5% regulation. From here the controlled power is fed to a
switchboard in the laboratory, where it is distributed through circuit breakers to recep-
tacles which serve the scientific equipment. The following power is available at the
switchboard: 120 V, 3 0, 60 Hz; 120 V, 1 0, 60 Hz; 208 V, 3 0, 60 Hz; and 208 V, 1 0,
60 Hz. 440 V, 3 0, 60 Hz is also available in the Laboratory (Fig. 14).

The Radio-Navigation Lab and Mechanical Lab areas are fed through separate
440 V - 120 V transformers. This power is unregulated. In addition, the laboratory area
includes a 120 V, single phase, 400 Hz supply, which is obtained by tapping off the forward
distribution panel through a frequency converter. Also available in the lab is a 120 volt
D.C. supply.

The two 25 KW generators are used when the ship is required to assume silent
operation. The condition may be required to reduce random noise to a minimum due to
the nature of a particular experiment. In order to accomplish this, all machinery is
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stopped and the shock mounted generators, encased in a soundproof compartment are
activated to supply the ship with essential power and power for the scientific laboratory
equipment.

G. Communications

Scientific Radio System on the ship consists of the following: The scientific radio
station aboard the GIBBS is a mobile unit of the NRL scientific radio communication sys-
tem. Its primary function is to provide a means of obtaining logistic support for the sci-
entific personnel embarked on the ship during NRL operations.

The Laboratory utilizes three different categories of communications circuits.
The ship maintains daily schedules with the Laboratory on the logistics circuit. When
GIBBS is operating with another ship, or with a land-based facility, information related
to the operation in progress is transmitted, usually on a different frequency which is
referred to as the command circuit. Logistics information is not normally passed on
this circuit. Scientific data are processed for radio transmission and are sent and re-
ceived over a data circuit during two-ship and ship-to-land operations. This circuit is
not normally used for voice transmissions.

The entire system is authorized to operate on five single-sideband frequencies
and on four VHF FM frequencies. The selection of frequencies for use on a particular
net is determined by the great circle ship-to-ship or ship-to-shore distances involved.
The GIBBS scientific radio station is installed, maintained, and operated by NRL personnel
and is not connected with the ship's radio system (Fig. 15).

The radio station equipment is installed in two Premier six-foot rack cabinets
which are located in the Navigation Laboratory. A writing surface attached to the front
of the racks at desk height completes the console. The equipment consists of two Collins
KWM-2/30L 1 single sideband systems. Each is connected through a directional watt-
meter and an antenna coupler to a vertical antenna. The vertical antennas are mounted
on the port and starboard gun mounts at the 02 level. A Collins model 30S1 linear ampli-
fier is mounted to the left of the radio console on the deck. This unit can be connected
to either of the KWM-2 transceivers for increased power output. The power output of
the 30S1 is 1 KW; the output of the 30L 1 is 500 watts. The third SSB system is a one
kilowatt unit (CAI CA-27 SSB transceiver CAI CL-3 linear amplifier). This unit withits
associated antenna coupler is located in the auxiliary radio room on the 03 level. It is
connected to a long wire antenna. The control and monitor panels for this system are
located in the left console rack in the Navigation Lab. A Motorola VHF FM transmitter-
receiver is mounted in the console cabinet as is a Hammarlund communications receiver.
The FM set is connected to a coaxial antenna which is mounted on the guard rail at the
01 level port side aft. The FM unit is used for close range ship to ship communication,
and data transmission. The Hammarlund receiver is used for general purpose monitoring.

The power capability of the station is 500 watts and 1000 watts peak envelope
power in the single sideband mode and 30 watts in the FM mode. The station can monitor
four frequencies simultaneously but is designed to transmit on one frequency at a time.

To date, the GIBBS radio station has been capable of communicating with the
Laboratory from all operating areas. The flexibility of this station is increased by the
use of a telephone patch circuit, which has been installed in the system at NRL. Once
radio contact has been established, the ship can communicate with any point in the world
where a telephone line is available. The telephone patch can also be connected to the
Autovon network. The system is authorized to operate at a power output of 1000 watts,
and the output of the GIBBS radio station can be increased to that level if necessary.

10
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A complete description of the NRL scientific radio communication system is the
subject of a separate NRL document currently under preparation.

The ship is also equipped with an intercom system which provides high level voice""
communication between seven critical areas:

(a) New England Trawler Winch
(b) Starboard Work Area
(c) Laboratory
(d) Almon-Johnson Winch
(e) Deep-Sea Winch
(f) Deep-Sea Winch Stowage
(g) Hold Stowage Area

The stations are weatherproof University Housings with 30 watt ruggedized speaker
elements. With all seven stations operating, it will provide up to 12 watts per station with
a 100 watt amplifier as the core of the system. Any station can originate and talk to all
other stations. Unused stations can be electrically cut out at will.

H. Navigation

On all at-sea operations, it is necessary to be aware of the ship's location, and
in most cases, a reasonably accurate position must be determined. GIBBS is equipped
with three different navigational systems, all located in the scientific Radio-Navigation
Laboratory. They are briefly described as follows:

1. LORAN C

The LORAN C system, deriving it's name from the words "long range navi-
gation" was developed during World War II to serve as a precise long range navigational
aid for military operations.

Operation of the LORAN system of navigation is based on the difference mea-
surement of the time of traverse of radio signals between two transmitters, the locations
of which are known, and a single receiver. Since the velocity of radio waves is essen-
tially a constant, the measurement of time difference can be simply interpreted in terms
of distance difference.

LORAN coverage is available throughout much of the ocean area of the Northern
hemisphere. Accuracy of fixes are approximately one fourth of a nautical mile.

2. OMEGA VLF

The OMEGA system offers the opportunity of global navigation with relatively
few transmitters. This navigation system, as proposed by the U.S. Navy, will ultimately
comprise eight transmitters. Currently, four are in operation, giving a useful capability
for many important geographical regions.

OMEGA navigation is based on the measurement of'phase of the signals from
each of the several stations. It is not possible to transmit sharp pulses of the type used
in LORAN. OMEGA is best described as a time-shared CW type of radio navigation sys-
tem in which the measurements are in terms of the relating phase of the received signals,
rather than the time-of-arrival of pulses. Anticipated accuracy is in the one to two nau-
tical mile range.
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3. Satellite Navigation

GIBBS is equipped with a system which provides continuous, real-time navi-
gation by receiving and processing Navy navigational satellite transmissions and com-
bining this information with data from external velocity sensors. The system consists
of two units: a mast group containing an antenna, pre-amplifier, and cable, and an elec-
tronics group which incorporates a Magnavox satellite receiver and a Hewlett-Packard
computer.

The Navy navigation satellite system (NNSS) has been in use since 1964. The
system consists of a group of satellites in polar orbits at altitudes of 600 nautical miles
which broadcast a constantly updated signal giving time and location. The user measures
the doppler shift in the satellite's broadcast radio signal as the satellite moves along its
orbital track. The system gives hourly coverage on a world-wide basis. Accuracy ex-
pected is one-tenth of a nautical mile.

I. Deep-Sea Anchoring

A deep-sea anchoring capability is extremely useful when performing scientific
experiments at sea. An anchored ship provides a relatively stable, non-drifting platform,
which reduces station keeping problems considerably. Oceanographic and acoustic instru-
ment systems lowered from an anchored ship are subjected only to current drag forces
on the systems themselves and are not dragged by a drifting ship on which both wind and
current act.

The GIBBS was involved in an extensive amount of pioneering deep-sea anchoring
work during the 1960's. The ship was anchored successfully nearly 100 times during that
period under various types of conditions and at different ocean depths. Cables of various
sizes and construction were utilized and a large amount of useful data accumulated. Suc-
cessful anchoring was achieved at depths ranging from 950 feet to 23,700 feet.

The ship is anchored using the deep-sea anchoring winch system on the stern con-
sisting of the traction unit, the dual drum stowage unit, the tensiometer, and the stern
U-frame. Actual operation is conducted by Laboratory personnel.

III. CONCLUSION

The USNS GIBBS has been a valuable tool for conducting oceanographic research
since its conversion, both for Hudson Laboratories and the Naval Research Laboratory.
Through the improvement of existing facilities, and the addition of new equipment, it has
become one of the nation's most versatile research ships. Its various laboratory areas
and array of handling equipment, as well as its ample open deck spaces, make it ideal
for conducting various types of experiments. GIBBS has an impressive history of studying
the oceans, and has contributed greatly toward the nation's understanding of the sea and
its many mysteries.

12



c
f-*zra

NRL REPORT 7255 13

Ml

-nrri

Fig. 1 - USNS GIBBS

�T I





l l'

IIWTS eId___ 

l -l

l l

--I

-3T

% E0

2 -m 

XII@S 

I. r O

p

td

0l3IAISSdunI
0i 

e r

I
II
I





- -y~~~~~~~~~~~.

Iprofie I /

…~~~~~~~~~~~~~~~~~~~ sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssstS~F AFU 

____ ~ ~~~~ _ __ _ _ _i_ _ _ _ _ _ _ _

72 70 00 66 60 62 S0 00'9o 4S M 5 0 40 46 0 0 40 *6 36 34 * 6 30

mrd profile





FADg.NACZ OAuTtbCo.

r~~~~~~~~~~~~~~~~~~~~~~~~~~~NE ANJELIH

LNA PIATFOOll, 5TED E._ 

ALMON JOHN SON NINtH. S 111/ 
/ _4 >1 Bh6T STO~~~~~~~~~~~ADEN,4__= AM ~oELLED EOAr _ /A-ee 6e u O

I -DPATDHMOIt(9NAED) L tCCOTODA)ION 

ON A Dec. DOANE (OINE)'M1N'EZA lD ADG /
L TA1N DECO AT SIDE

DI S £

DI ~I E

Fig. 2 - Outbo.





'r ~ ~ LU

I!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

/ . 4 r 0061040 2:- / 

040 /6406460 0310 dn 0666076 02 244

/ /6 h770 266 31DI2 /04 03/017

wr: ,n. AD U3NIM >S :t5503,,0 S 3//470/

WDeHU04-3LHV O1 NZDOVt5d3 

6-p ~ ~ 03S03:1S // 

-a~ ~~~'vrG 35v-/ 
C-) ~ ~ N! N:HNMNO111 





17

(Page 18 B14k)

: ~~~~~~~~~~~~~~~~~~~~~rr
5t

-- EC ecCACL.aDA THAYCUNe

CAHOLOB CULL AT I5T Pr CeO 10

/ 2 DCJKT - E AU, ao000o FT. '/ ITC VELOCIMETER ZO,000' ARMORER 0.441 DIA

HOw CA ATD 5O E A ABO. 4 CONDUC70R C -7 - 1l AWD

0051 To Al -OP DeG. O 0 E- SCAT WIRE ALSO USED FORP

CHA LAD UNDERWATER CAMERA - 11. FLEMING

VARIDAS OTAER OPERATIONS

DOCA I I CLASAR CECAOCj

3G~~~~AILA 9OIE PCECD/ CI- DAXE: AECAW DANHAAENNADE
/ , _ < rHU~e PIEE bDWC N--ZI / CO NOT lS EON. TEO CMHT ~

RASSA CATI-, >, - ~ ~ ~ ~ ~ ~ ~ S.-C.

SLL_ __ Al
5

,..-
ADDACY I ~ QIAt I. -

, W7; D oe z / ,WBD 5}AO AT NAD ~ v 
beDUC . AEDUC / EDUCE COeDCoC

I~~ ~ ~~~~~~~~~~~~~ ,*0TT3 P/s (WNINAD) /

/ / ~~~CDOTOTOL AND OPACE P/S
4 PATCH EOR

:N "A' LAB

- A SE NDLAE DDST

3oD LED





/ lLEN AT I4-A A.. 

HA--BOE-DTCN TB OAUBOD r-r-
/ SH3LL LlM-~~~~~NEUUAA (ON CAIN DCO) O ALPNODAOTASTO ENAB SIDE nFOUTHOATIBEAB EOO,.OSOS.A INNTi

CEO DO..CATP8 CAMEO N .36T7 SOETAIJ1 (- b A05

/ H~~~~~~~~ATAU3eEMADTA S T0 DATED NICE7 , FOrT OBTAIU. eCeF TO BANG DO. AC
/ DF~~~~~~~C WATEEOAY BOO COi lAI1N DOJ / CAUCBEOANTAS (4 lNBD SIDC-/E

OP BOTTOM DAADMO MAI
A / / DC. AHOL3NS.// COOMIUL S, (MAIIIDO P f N)

1-ONU 
0
T OTAIN.0

_ _ _ _ _ _-// 

- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~/ g / /W is t;'A'Ii"~ 20

-~' / M-1fi ' = AND

~~CCADE 7"' - OA. F ~,TH B

tS OFFICEIZ CAPT qX t .FF1 CAP

L '-EAR COOE -D

t~~~~~~~~~~~~~~~~~~~~~~~~~~~SIRN ASSEMBLYM8L
; _ __ _ __ X _ -+ , 7 - ;/ > ~~~~~~~~~~~~~~~~~~~~~~~~MAIN DECK LEVEL

'Dl 2EL CeUEUA CO2S ,7 / _ Cl L.IL I59 L I- CA.

T - ' C T OED LE C CAO*IT / 
0

WEIGHT BALL

T.-~~~~~~~~~~ 

/ -BO , WICHLEC/ /

- *'~~~~~~~~~~~~~~ . NE~~~~~~1101 A1

U/ N DSSEMBL_

3T,2 0 * 7 0 'TAIL I D LA

-- O' OUT- I.-. 10 lA CA PACITY
T'AGTINA E A C.I UNT5 NC CA TA° DWWNTHIS) T . 4 71 1

sTA A CA B~l T A~y/Y/CMOO l TILSSELDECIRAN O, <N LA HG..H~ EAICHI NREN000DB'D-.ICO WEGHTEAL

and 01 decks





I A1 5TDAUS CAPAAI)Y 0,00. PP.* IINS DIA'.tI

/ I10,000AN PUUL A) eo Sf jSIN 
1
BO

4
T CZEAE CAP NCCO I0.1EAra

TRO85D LE. ALL! Afs N iO B) ld /55 DAITTIND SIB CAP ABOR~ LB. -

/ 2OD DeADS CAPACITY EE~oC 57 4z 1N GwAr.(OAA SLI= 71N59/r)

:~~~~~N /D US00L. AULL MAOY. EFOT DE)DlS SEE HLD2DE UAM. DEN SADHS MAINJ DCOC HoCuNE5SE

/ AND ECHO .- E s' IEOvO AAU/OOALeeD)AS lANES T° ISEBADO 

/ WITH rDTH I sT. Z z sD DE~~~~~~~~~~~s [Ns~~~owD \M/ S~~IDE OP DATTOED CHADIINA. /

/ / P~~~AN. LIUHE PAULL 10,000 US. / -

/ ~~~~~EUD OP sAPCsTO)UETU'SE 3#EC / 
DO CDI' LEAE 'T)

TA IC oT~T -T~I

-- I DO'' 00'' T'NILU ECHO ND

-ASAN. LANEAD EARL T. k.. xw
r~~~~. -l t- I - ,_Q Ti T. T 

w~~~~~~~~~~~~~~eW ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I D_ DH SEE STAT DIOGO C

9 3M I t RAh | I /M xN_...

SA '3AJ 
.,_CC" E~t' NACACIS."I

I. 'B L..DA~~~~PSSC > IECROA

_w~~ePI EWINH E/i/X//7/1*£SCH ACML i

WAL.CV I.. -7 --DS ///

60 I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I 

- C PE DEE. V/oB/ oocIe .ILE'AIA uIil: .I9j\S

*.APA A\ C N-o . s PAATPOET 45 /lN-/ / 3A.welstA ~ 
DUALff SCAD, [ MAIN N oT4 0 lIDAH NeOETCH ACN ODOTO H DOI.H HOS\EA

\OD L 5,D. PAU <IA- 1000 SEED CALP ANN) PAN F(HI

- .'"" .40 H EE/ HOC As esoHc_ HON ETC~e ACCRDRC E DLAI

THORREO CUP CA, Pd TPAlI

P5 15,DOO L A. = AU A)TABO SEAD DDE

BE TENT CRD L- 
RO MA HAX T 2000 PsI.)
(WEEDA AP0IAOTS/
- N. A3 eCE 5-I-S-1004 _0/

i Z~~~~~~MAE CATEPOAM ce0NNB ECHBD DOEIPONCAULLs

Fig. 3 - Superimposed main





r-
4$I,
4.$,

- 8EE88 W00C0 5 EON &
400. 4-8 WAT 8 172 D/

-P00T00302)

rnt
/ --- 0000 SEA ONCOOPIS WITS p
/ PLEA.- HYD TPA0T0'J ~T0P8 '5f P

/ DUAL STDAW9D 0DeuM
/ 0,000 LW. PULL AT '33 ETMIW.

/ 800~ LW . PULL ET 460 PTj|INl

/ 0 OPADeM - 27.000 ~r. 51S. 0Dwe 0CAP
/S <LIE pIN0W)

// 2 0E 0008 AG .1-0030 - 054000q 
y WEST 56 o-X 10O rZ50

BT~lO 51CH \ TAHYT003300000LI

WTATIC T
84

T A.AIE-T 300000 LW.
DYIIAMIC SAP. 0.000 La.
I2-0 00 HEAD QOO, 7L0 *

8
TWN PIVDT PINS

WO e fAOS SEE MSTS PLOW No. T- A0001 -52072 4417e
POP MO t O. .TO STOUCT .P. -10000
-Cf YO- 7D IT9uc1e1- .. -2 _--A*9

10 IlIM5 tS

PL TO O E E U _ 0 - F e A 0
SEE I00. - --01 0 STATIC T-IT 

0
A6

1 2
ST ST

0

U -00AMW W
0
T

4
TS (eqo

. - - * (',.0

13-0 0 00 000., 0 0 80
Fo2 DETOAILS PEE TO 581

WHIP"

9'. C
Iflltz





*9

Fig. 4 - Scientists berthing area

z

Pt85 Pi

0

W g _~~~~I

N
Ul
Ul

0L1J~ISSY1i1nf



W.

Un

a
PD

W0
't
PD
5+
0

Few
'1.

PD
u1

(ID

ililiv 'D "I*'



NRL REPORT 7255 21 ,

""Ow l Mr¢
ago~~~~~~~~~~~~~~~~~~~-

,..t~~~~~~~- I | : |.3E D

Fig. 6 - Typical lab installation

0 , 0 r 0 H ; L (E i~~62

Fig. 7 - Radio-navigation lab



L. G. GALLI

USNS GIBBS (T-AGOR 1)

ALMON-JOHNSON WINCH
BT WINCH 

r+ BOOM BOAT CRANE
FOUNDATION

/( /01 DECK)

NEW ENGLAND
TRAWLER WINCH

(0I DECK) \

HYDROGRAPHIC WINCH
(01 DECK) DAVIT

U-FRAME (01 DECK)

VERSUS WINCH FOUNDATION

DEEP SEA TRACTION WINCH
(DRUMS ON LOWER DECK)

Fig. 8 - Deck layout of major handling gear

Fig. 9 - Deep sea winch traction unit
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